A number of experimental studies have been made on the equilibrium of the reaction between dissolved oxygen in liquid iron and H2-H2O gas mixtures by many investigators. However, certain discrepancies are still found among their results when several recent observations are compared with the earlier works by Fontana and Chipman and subsequently Dastur and Chipman which have been generally accepted.
Introduction
Saturation values of oxygen in liquid iron in the presence of alumina It was found that the oxygen content in liquid iron at comparatively higher concentrations was practically constant, not depending upon the increasing ratio PH2O/PH2, as shown in Fig.6 . These critical concentrations may be regarded as the saturation values of oxygen in liquid iron melted in alumina crucibles. From the data, the relation between these saturation values and the temperature can be estimated as follows: (4) and this is in fairly good agreement with the value obtained by the extrapolation of the oxygen solubility data in liquid iron-nickel alloys in the presence of alumina by Wriedt and Chipman.(10) Nevertheless, this relation should be regarded as only approximate.
It was confirmed by X-ray analysis that, the oxide phases formed on the metal surface were composed mostly of spinel, FeO¥ Al2O3.
Thermodynamic Calculations
Combination of the equations (1) and (2) with the oxygen solubility data obtained by Taylor and Chipman(11) gives the ratio PH2O/PH2 of the gas phase Gokcen(2). Combining the equation (2) with the free energy data(9) of the water-gas reaction, the equilibrium constant of the reaction of dissolved oxygen in liquid iron with CO-CO2 gas mixtures can be obtained, as follows: 
